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Absorption in Xe Clusters
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Laser: KrF laser Target: Xe cluster jet

Wave ength: 248 nm Nozzle orifice: 2 mm

Pulse energy: 20 mJ Maximum backing pressure: 1.1 MPaat 293 K
Pulse width (FWHM): 350 fs Opening time: 300 ps

Peak power: 57 GW Repetition: 10 Hz
Repetition: 10 Hz o _

Xe clusters are produced by injection of Xe gasinto
) vacuum from a pulsed valve.

Beam size: 50 mma

F-number: 3.3

Focal spot size(FWHM): 3 um

Rayleigh length: 80 um

Intensity at the focus in vacuum:

8 x 1017 W/cm?

Visible light emission from Xe cluster plasma
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An empirical formulafor mean cluster size injected from

nozzles was given by Hagena
Ref.: O. F. Hagena., Rev. Sci. Instrum 63, 2374 (1992)
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KrF Laser System TARA ‘)
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Where has the absorbed energy gone?

KeV X-ray = 0.2% of E_ .

}

~10 % of E_ . must change to
EUV Light!

Cluster Jet —_— Debris Free

EUV Lithography Source!
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Transmittance of Laser Energy through Gas Jets ‘)
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Soft X-ray Spectra from Various Clusters

X-Ray Radiant Energy per Pulse[mJ/A/sr]
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Quantum Efficiency of
Back-Illuminated CCD (Sl Te 502A)
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Comparison of X-Ray Spectra Recor ded
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on Back |lluminated CCD and Kodak 101-07 Film ‘)
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M easur ement of Diffraction Efficiency
of Transmission Grating
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Dependence of X-Ray Conversion Efficiency TARA
on Backing Pressure of Pulsed Valve ‘)
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Soft X-ray Imagesfrom Xe Clusters ‘)

— Laser Propagation Direction —»
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Conclusion

Conversion Efficiency from Laser Light toEUV
Light (5-20 nm) was 13%. It Correspondsto
0.5% at 13.5nm in 0.5 nm bandwidth.



